Using a top down computable general equilibrium microsimulation model of South Africa, this paper explores the impact on household well being of an increase in agricultural protection. This issue is of broader relevance to developing countries that may be contemplating the use of World Trade Organisation permissible trade barriers so as to achieve a domestic policy objective. The model predicts that gross domestic product would be unaffected while real private consumption falls. The real exchange rate appreciates while unemployment levels are unaffected. Food, other manufactures, trade and hotels are the clear losers. All other industries experience small positive gains or no impact on their output. The impact on households depends on their factor endowments and their consumption patterns. The impacts on poverty reduction are very small. Poverty indicators increase more in urban areas than in rural areas. Poverty increases slightly more among Asian households, followed by White and then Coloured households. African households experience small declines in poverty.
Introduction
There have been a number of calls made recently by Agriculture South Africa and Grain South Africa on the government to increase agricultural tariffs in order to prevent domestic agriculture from collapsing due to loss of domestic market share to competitors from abroad. South Africa's applied agricultural tariffs are in many cases well below the bound rates and could be increased without violating the country's World Trade Organisation (WTO) commitment. Vink and Tregurtha (2003) have shown that South Africa has a lot of room to manoeuvre in the Special and Differential Treatment (SDT) provisions of the WTO if it wants to protect local producers. Although the chances that South African agriculture could enjoy substantial protection in the current open trade policy regime are very slim, the question of WTO permissible protection increases is important because of at least two reasons. First, it presents an interesting case of how a country might use WTO permissible trade barriers in order to better achieve a domestic policy objective. Second, the issue is of broader relevance to developing countries that may be contemplating the use of SDT provisions so as to better achieve their developmental objectives from multilateral trade reforms. This issue is at the heart of current negotiations within the Doha Development Agenda (DDA) (DiazBonilla et al., 2003; Konandreas, 2003) .
The aim of this paper is to contribute to this debate by exploring the effects that higher protection for agriculture could have on efficiency, sectoral performance, welfare, and poverty in South Africa. Standard neoclassical trade theory would predict an overall welfare loss from the unilateral imposition of a selective tariff by a small open economy such as South Africa. This is because such policies do in fact impose a distortion. Furthermore, proponents of such policies rarely give consideration to the impacts on other sectors of the economy and on social outcomes such as poverty that may be set in motion by such interventions. The focus on poverty in this paper is appropriate because of the high and rising poverty levels in South Africa (Hoogeveen and Ozler, 2004) .
1 Indeed, the South African government has recently identified poverty alleviation as an important target of its development programmes.
To assess the general equilibrium efficiency and welfare effects of increased agricultural protection, we make use of a computable general equilibrium (CGE) model for South Africa. We follow the top down approach and use a nationally representative household survey to estimate the poverty and inequality effects of the shock. To model higher protection of agriculture, we double the import tariffs on this sector. We have therefore implicitly assumed that protectionist political pressures are sector specific so that we could analyse what would happen if this sector succeeds in obtaining protection, with no other changes in trade policy.
The rest of the paper is structured as follows. Section 2 gives a brief review of agriculture and trade in South Africa. In Section 3 the model and data are discussed. Section 4 gives a discussion of the scenarios analysed, followed by a discussion of the results. Section 5 concludes the paper.
Trade policy and agriculture in South Africa
South Africa's agro-food trade regime has been historically characterized by quantitative restrictions, many tariff lines with a wide distribution and a host of other forms of protection such as formulae, specific and ad valorem duties and surcharges. A decision to phase out the General Export Incentive System (GE1S) that was considered to be inconsistent with General Agreement on Trade and Tariffs (GATT) and the World Trade Organisation (WTO) rules was reached in 1994. They were eventually terminated in 1997. 2 In that settlement, the country agreed binding 98% of all tariff lines. As well, the deal involved reducing the number of tariff lines to six, rationalising the twelve thousand commodity lines and replacement of quantitative restrictions on agriculture by tariff equivalents (Kirsten and Vink, 2002) . South Africa has made a lot of progress towards meeting its international trade commitments, reforming and simplifying its tariff structure. As far as the agro-food sector is concerned, there has been a noticeable decline of tariff lines as well as tariff levels. Agricultural tariff levels have fallen by 38%. The protection of agricultural and food products is now based largely on specific and ad valorem tariffs. There are also tariff rate equivalents that apply to products and certain countries, anti-dumping and countervailing duties. Besides tariff barriers, quotas, licences, import permits, different sanitary and phyto-sanitary (SPS) measures, quality standards as well as rules of origin still apply to some degree in agriculture.
Trade policy in South Africa is not only driven by multilateral arrangements but also by bilateral and regional agreements. The Southern African Customs Union (SACU) between South Africa, Botswana, Lesotho, Namibia, and Swaziland (BLNS) is the oldest Customs Union in the world. South Africa's agricultural tariffs are guided by the SACU common external tariff. Average duty is at 9.7% which is below the commitment level of bound rates at 39.7%.
There are two significant Free Trade Areas (FTAs) that the country has so far concluded, namely the European Union (EU) -South Africa FTA (agreed in 1999) and the Southern Africa Development Corporation (SADC) FTA (implemented in September 2000). Current tariffs provide preferential treatment to SADC countries while the rest of the world and the EU pay higher import duties (Table 1) . Relatively low applied tariffs for agricultural imports from non SACU/SADC countries are intended to contribute towards regional integration in accordance with the SADC Trade Protocol of 2000. Table 1 shows applied ad valorem duties for selected agricultural products.
According to Organisation for Economic Co-operation and Development (2006) , maize has a specific duty that is calculated using a formula based on world prices and relevant exchange rates. Between 1998 and 2005, the ad valorem equivalent of the duty has varied between 0 and 28%. Similar arrangements for wheat applied until 2005 and the duty ranged between 0 to 30%. Commencing in July 2005, the formulae for wheat was replaced by an ad valorem duty of 2%. Sugar and products have equivalent ad valorem rates that range between 0 and 25%. However, there is an additional duty level adjustment that is based on a trigger price system. This has had the effect of raising ad valorem rates to between 12 and 85% between 2001 and 2005. Table 2 shows the geographical distribution of agro-food imports and exports. Europe (particularly European Union 15) is by far the largest destination for South African exports (47%), followed by Africa (26%), Asia (18%) and then United States of America and Canada (7%). Latin America and Oceania are insignificant destinations for South African imports, accounting for about 1% of market share each. There are a variety of products that are exported with wine, fresh and processed fruits and sugar together accounting for over 51% of exports.
When focusing on agro-food imports, we notice that there is no single region that dominates. Rather, Asia, Latin America and Europe account for the bulk of the imports. It is noticeable that Latin America and Oceania become important sources of imports while they were insignificant export destinations. On the other hand, Africa is an insignificant source of agricultural imports while it was an important destination for exports. The main imported items are oils and oilseeds, grains, cotton and tobacco. The major imported agricultural products are soybean/soybean oil, rice and wheat.
The CGE microsimulation model and data
A CGE model is used to construct a reference equilibrium against which the effects of increased agricultural protection can be quantified and evaluated. There is a growing tradition of CGE modeling focused on analyzing trade issues in South Africa. Useful reviews of CGE models used in South Africa can be found in Thurlow and van Seventer (2002) , Woolard and Wilson (2004) and McDonald and Punt (2005) . The CGE work is predominantly focused on trade and macroeconomic policy analysis based on representative household groups. Although, the representative household model gives interesting insights on the average impacts on household groups, it cannot capture the substantial heterogeneity among households within a given group as CGE micro-simulation models do. Therefore, this study considers all actual households from the national income and expenditure survey of South Africa to assess the impact of increased agriculture and food protection on household poverty and welfare. 4 The rest of this section discusses the CGE model, the microsimulation model and the data used to implement the models.
The CGE model
The study uses a South African model with a rest-of-the-world link through export and import flows (Decaluwe et al., 2001 ). In line with other trade focused CGE models, a main feature of the model is the modelling of two way trade in the same commodity by way of the Armington assumption of less than perfect substitution between domestic goods and traded goods. The production side is characterized by a multi level nested production structure that utilises intero-mediate inputs and primary factors of production. Sectoral output is modelled using a Leontief production function with value added and intermediate inputs. Domestic intermediate deliveries are also modelled using sectoral Leontief coefficients. On the other hand, value added is modelled as a constant elasticity of substitution (CES) of capital, land and labour. Domestic production and exports are combined using a constant elasticity of transformation (CET) function to form an output composite. This imperfect substitution captures any time or quality differences between the two products.
Taking into account South Africa's historical apartheid legacy and the importance of ethnicity, this study distinguishes four categories of households with quite different sources of income and consumption (African, Coloured, Asian and White) which are consistent with government categorisation of races. It is assumed that the labour market is segmented. Workers are distinguished into high-skilled and low-skilled categories and into their ethnic group. 5 There is unemployment of unskilled labour while skilled labour is a scarce factor. We use the fixed real wage (but changing nominal wage) and unemployment for low skilled workers and flexible wage rates with full employment for high skilled workers.
6 Labour supply is exogenous in the model. Allowing the supply of labour to be endogenously determined by households is not relevant in our study as we have a short term perspective. Thus, new educated labour and/or high skilled labour migrants will not play an important role in the model. With the presence of unemployment rationed on the demand side, high (low) employment will lead to low (high) participation to economic activity and will not necessary impact on the low skilled wage rates assumed fixed in real terms. High skilled and low skilled workers are immobile between urban and rural areas as we do not focus on the rural and urban migration issue in this study. Workers are immobile between urban and rural areas according to the short term perspective of the analysis and the absence of explicit treatment of migration between the two areas. High-skilled workers do not compete for low-skilled jobs and low skilled workers similarly do not compete for high skilled jobs. As a result, high-skilled and low-skilled workers in both urban and rural areas participate in different labour markets. Each category of labour is assumed to be perfectly mobile across industries. Given the short term perspective of this study, it is assumed that the employment decisions in general public administration are exogenously determined as government hiring possibilities are limited. Therefore, fixed indexed-wage rates prevail in the general government services, while other industries take the market wage rates as given. General equilibrium requires that the goods and factor markets are in equilibrium and that the fundamental macroeconomic identity is satisfied. All commodity markets follow the neoclassical market-clearing price system, in which jointly determined producer and consumer prices vary only by given tax, subsidy and margins rates. The foreign exchange market equilibrates via adjustments of the real exchange rate. Pressures to change export or import quantities (and hence, demand and supply of foreign currency) are equilibrated by adjustments in the real exchange rate. Real investment is fixed at the base year value so as to avoid getting favourable welfare effects even when investment is falling. In line with most welfare analysis in public finance, public savings are made exogenous so as to avoid analyzing the welfare impacts of government spending. The revenue that is sufficient to attain the given level of government spending can be reached through adjustment of direct taxes on household income or indirect taxes. Foreign savings are fixed in order to avoid both a "free lunch" situation as well as analyzing dynamic debt issues. Households adjust their savings endogenously until the savings -investment balance is attained. This specification allows insights into the 'true' static welfare effects of increased agricultural protection as well as the importance of alternative revenue compensation measures put in place.
The model is homogenous of degree one in all prices and nominal values. Our "numeraire" is the global producer price index at its initial level, and all nominal values are thus measured in real terms relative to this price. Fixed wages in this context should be interpreted in terms of production cost. Real incomes are computed with social group-specific consumer price indices which, unlike the global producer price index, include the prices of imported goods, taxes, and subsidies. The model solves for one-period equilibrium and results have to be interpreted in comparative static terms.
Poverty analysis
To carry out poverty and inequality analysis, the top down micro-simulation approach is used. This procedure involves first obtaining post simulation results of consumer prices and household consumption from the CGE model. In a second step, these results are applied to the benchmark data drawn from a nationally representative household survey in order to analyse poverty effects. Post protection consumption data are deflated by the Laspeyres economy-wide consumer price index to account for the change in the general price-level. The poverty line used is the lower bound estimate of 3864 South Africa rands per year in 2000 prices suggested by Hoogeveen and Ozler (2004) . The well known Foster-Greene-Thorbecke (FGT) poverty indicators (that is, head count, poverty gap, and squared poverty gap) are used for poverty analysis (Foster et al., 1984) 7 The FGT index is:
where is the poverty line. When the FGT index indicates the proportion of the poor. The FGT indexes are decomposable, and this helps us to analyse the contributions of different groups of households to global poverty. The contribution of each socio economic group to global poverty is given by:
where P x is the poverty index for group j, Kj the proportion of the population in group j. This knowledge of the groups' contributions in the total index is useful for formulating more precise economic policies towards vulnerable groups. While micro-macro consistency equations, along with the direct transmission of prices ensure that macrochanges are fully transmitted to the microsimulation model, it is important to realize that the sequential procedure employed does not allow for a feedback of effects from the microsimulation model back to the macroeconomy. This would require a fully integrated CGE microsimulation model. 7 Some examples are FGT index, Watts's index, and Clark, Hemming and Ulph (CHU) index.
The data
Three sets of data are required to run the microsimulation model just described. These are the Social Accounting Matrix (SAM), behavioural data (elasticities) and household level consumption/income data (for microsimulation). Below is a discussion of these various data for the South African model.
The SAM
The SAM distinguishes 28 productive sectors (activities) and the 28 commodities that they produce. There is a single account for agriculture and this introduces inherent biases of aggregation. 8 The trade transactions recorded in the database do not distinguish between commodities on the basis of their regions of origin and destination but on the basis of the agents including intermediate demand and final demand by household, government, investment and the rest of the world. This is important because the primary interest in this paper is with the national repercussions of increased protection in all agriculture sectors, rather than the global effects. Table 3 shows that the economywide tariff rate is relatively low at 3.93%, implying low protection overall. A main drawback of using average tariffs as a measure of protection is that tariff rate quotas are not modelled and this may increase inherent biases especially given the various FTAs and preferences that exist. While the economywide tariff is relatively low, this masks significant sectoral variation that highly distorts the trade regime. Tariffs are in general low in agriculture and fairly moderate for the industrial sectors. Agriculture faces an average protection of 0.64%. There are high tariffs for sectors such as footwear, other non-metallic mineral products, electric machinery, textiles and food. As imported food and agriculture products are fairly close substitutes for domestic food and agricultural products, food and agriculture imports should fall considerably under increased protection. The food sector also has one of the highest domestic indirect taxes, along with petroleum, radio, real estate and transport equipment. Table 3 also shows the trade orientation of the economy. Manufacturing and mining are the most dominant sectors as far as exports are concerned, contributing about 82% to total exports between them. Imports are dominated by manufactures, making up 74% of total imports. Food and agriculture are fairly important exporters, making up about 9% of exports taken together. The food and agricultural sectors are small importers compared to the total, with agriculture making up about 1.9% and food a further 4.4% of total imports. According to the export intensity measure, mining is by far the most export intense sector. Using this same measure, agriculture and food have quite high export intensities relative to other sectors in the economy.
The measure of import penetration in Table 3 gives a sense of the contestability of domestic production by imports. Mining, which is the dominant sector in terms of exports contribution, is also highly vulnerable to import competition, with an import penetration ratio of about 50%. The import penetration for agriculture is about 6.7% and the corresponding figure is about 5.5% for food. Possibly with the exception of petroleum, South Africa has very viable production capacity in the contested sectors and this has a direct bearing on economic outcomes of increased protection.
The non calibrated parameters
Results from CGE models are sensitive to the value of key supply and demand parameters. When dealing with policy changes of the nature introduced in this paper, it is important to use relevant elasticities, especially as far as (agricultural) trade elasticities are concerned. Our analysis distinguishes four sets of parameters that entered into the model, namely, the trade parameters (import substitution or Armington elasticities, and export supply and demand elasticities), the production technology parameters (substitution elasticities between factors), and the demand parameters for households (demand elasticity of income, and Frisch parameter) and the labour supply parameters (high skilled and low skilled unemployment rates).
For the short-run Armington elasticities, we use the estimates from Gibson (2003) . The low-bound export supply and demand elasticities are obtained from Behar and Edwards (2004) . The values of trade parameters are presented in Table 4 .
Unemployment rates are drawn from the 2001 labour force survey report by Statistics South Africa (2001). To our knowledge, estimates for parameters in industries' production and households' demand are not available for South Africa. Therefore, our study borrows these values from the literature surveyed by Annabi et al. (2006) , and analyses the sensitivity of the results with respect to these elasticities.
In general, results are not significantly affected by "reasonable" changes in these values.
The household survey data
Data from the 2000 Household Income and Expenditure Survey (1ES) of South Africa and Labour Force Survey (LFS) were used for poverty analysis (Statistics South Africa, 2001 . 9 The surveys are nationally representative and have detailed information on household consumption patterns, income and household characteristics such as area, gender, number of persons and socio-economic characteristics.
There are numerous inconsistencies between the 1ES and the LFS (e.g. van der Berg et al., 2005; Pauw, 2005) . Important differences between income and expenditures within the 1ES have been raised. For example, there has been substantial inflation in South Africa between 1995 and 2000, whereas the 2000 household survey data shows that nominal household per-capita incomes have decreased since 1995, the year of the previous household survey. The same does not apply to household expenditure levels, but a closer look of expenditure data shows that the withinhousehold subtotals of various expenditure categories do not add up to household overall totals. In the mean time, Statistics South Africa has changed unweighted sample composition since 1995, perhaps to reflect the true population of the country. The 2000 sample contains a much larger share of African households and a much smaller White households' share. The 1ES and the September LFS are based on the same sample of households interviewed but a lot of mismatches have been observed between the two databases as pointed out by Pauw (2005) . Pauw (2005) has done an excellent job of cleaning and matching the 1ES and the LFS under the Provincial Decision-Making Enabling project. This work, made available to us, has been used to collect relevant information for decomposing the SAM built from the national accounts as well as the data for the microsimulation. For details on the procedure, the reader is referred to Pauw (2005) .
Simulation and results
Our main simulation is designed in order to evaluate the impact of a possible DDA agreement whereby South Africa uses the room it has to manoeuvre within the SDT provisions to double tariffs on the agriculture sector. Government revenue is held constant through the introduction of an endogenous adjustment in indirect taxes or direct tax adjustment.
10 Largely as a result of the low initial tariff rates on agriculture, the modelled doubling of tariffs will remain below any likely reduced bound levels. This is because the current WTO rules allow the country to charge a duty much higher than the country is presently charging on imported agricultural products. For instance, the WTO allows South Africa to charge up to 72% for wheat, 21% for durum, 41 % for barley, and 50% for maize and yet the country currently charges only 3% for these products (Vink and Tregurtha, 2003) . The following sections trace in detail the impacts of the experiment as it channels through changes in macroeconomic variables, the sectoral allocation of production and inputs, factor prices, household income, consumer prices and welfare. The analysis is extended to assess the poverty and inequality implications of the scenario using the micro-simulation model.
Macroeconomic effects
The increase of protection of agriculture products increases domestic prices for imported agricultural products which in turn reduces the imports of agricultural products. Due to the relatively elastic substitution between imported and locally produced agricultural products, 11 imports of agriculture products fall by 0.6%, respectively. The import bill increases as the fall in volumes is less significant than the increase in prices. With a fixed current account balance imposed on the model, the increase of the import bill puts downward pressure on the real exchange rate. Consequently, the real exchange rate decreases in order to re-equilibrate the current account balance.
12 As the foreign average price is assumed exogenous and the exchange rate is also fixed, the domestic average price increase of 0.01% leads to a decline in the real exchange rate. Overall, imports and exports fall by 0.01% respectively (Table 5) .
The increase of domestic prices induced by high agricultural prices increases input costs reduces business profits while leading to deterioration in consumers' purchasing power (Table 5) . Consequently, real household consumption drops. Savings increase by 0.04% and investment by 0.06%. The fall in real consumption offsets the increase in investment to leave gross domestic production unaffected, although there are important compositional shifts as we will see in the discussion below. Table 6 reports the sectoral results of doubling agricultural protection with government revenue balanced by adjustment of indirect taxes. The immediate impact of the simulation is an increase in the domestic price of imports by 0.01%, driven mainly an increase of agricultural import prices of 0.632%. Because the adjustment mechanism is through indirect tax, the changes in domestic sectoral import prices extends beyond the agriculture sector prices to other import prices which decline, thereby dampening substantially the negative impact on import prices induced by increased agricultural protection. The overall increase of import prices leads local consumers to demand less imports. As a result, imports fall by 0.01%, which is roughly the same proportion as the increase in sector tariff rates.
Trade and production effects
With a fixed current account balance, the fall in imports leads to a 0.01% exchange rate appreciation, which partially offsets the rise in import prices in the agriculture sector and leads to a decrease in the domestic price of imports in some other sectors (see Table 6 ). As would be expected, the fall in imports is beneficial to domestic competitors, who experience a small increase in the volume and price of their sales on the local market. Given the imperfect substitution between local and imported goods (CES), as well as the relatively small initial import intensities (imports/domestic consumption), the changes here are proportionally much smaller than the variations in import volumes. Most of the industries with high agricultural input intensities relative to value added and a high share of agriculture in input cost witness a substantial fall in their output as compared to other industries. The incidence is most significant on the output of food, and other manufacturing (consisting of wood, paper, tyres, and other rubber). They are joined by a small group of non agriculture input-intensive industries such as trade, hotels and restaurants that account for a large share of food demand. However, a small number of high agriculture input-intensive industries such as textiles do not experience important reductions in their output. The textiles industry benefits from the income inelasticity of household demand which means that households' demand for textiles does not fall by as much as the price increases. The other services, in particular government services benefit from the real appreciation induced by the increased protection. The increased agricultural protection benefits marginally industries in the heavy manufacturing sector (such as basic iron and steel, electrical machinery, transport equipment), nontradable capital sectors (electricity and water) and mining sectors (coal, gold, other mining).
Factor effects
In this section we discuss how the trade and output effects just discussed then end up influencing factor prices and employment. Factor prices and employment are both critical when analyzing welfare and poverty effects. The key driving mechanisms of factor input prices are value added prices because they are net of intermediate input costs. Output prices, on the other hand, influence factor demands. According to Table 7 , value added prices rise the most for agriculture as would be expected. The contrary is true for the sectors with a low content of agricultural inputs. The rest of this table shows the shares of total income that each factor derives from each of the sectors as well as the wage and capital bill (Table 7) .
To explain wage impacts, we refer throughout to the value added price variations and factor intensities in Table 7 . Whereas public sector employment and wage rates are assumed fixed, private sector workers are assumed to be mobile between sectors with wage rates that equalize across all private sectors. We note substantial differences in private sector wage rate changes according to the location and ethnicity of the workers (Table 8) .
Wages generally grow for services and agriculture while they fall for the nonagricultural sectors. 13 Indeed, agricultural wage rates grow by far more than those in services and other non agriculture sectors (which actually experience a decline). Because African and Coloured workers have relatively higher shares in agricultural wages (Table 8 ), their wage rates generally evolve more favorably than White and Asian wage rates. Asian workers are penalized by their greater participation in non-agriculture, for which value added prices fall (Table 8) .
Capital is assumed to be sector-specific because of the short-term horizon of our analysis. As a result, variations in the rates of returns to capital closely follow changes in the value-added prices of their respective sectors. These rates fall most in the sectors that are highly dependent on agriculture for their inputs (Table 7) .
Income, consumption and welfare effects
Wages are the principal source of income in South Africa, followed by various forms of in-transfers (from other households, government, etc.). There are substantial differences between urban and rural household groups. Factor price changes affect the incomes of households differently according to their factor (labour and capital) endowments. We have seen that the distributional impact on capital returns is small while that from agricultural wages is relatively substantial. Therefore, we would expect low distributional effects from capital income changes and quite high distributional effects from agricultural wages. Overall, income changes for the aggregate household are very small at 0.007% (Table 9 ). However, this masks substantial differences across households. On average, incomes increase by 0.008 for African and Coloured households as a consequence of rising agricultural wage rates and transfers (Africans), while they only increase by 0.005 and 0.003% for White and Asian households (Table 10 ) (most of their income comes from the declining non agriculture wages and capital which experiences very small increases). However, incomes decrease in real terms for White and Asian households after account is taken of the 0.007% increase of the economy-wide price index. Disposable incomes evolve in a similar pattern to nominal incomes (Table 9) .
Increased agricultural protection also influences household welfare through changing consumer prices. Each household is affected differently by consumer price increases according to its consumption patterns. Whites consume disproportionately more of the agriculture good while Coloured households consume disproportionately more food. Table 10 shows that even after adjusting for the tax reduction to compensate import tariff increases, consumer prices increase by 0.007% due to increases in agriculture and food prices (Table 10) . In this respect, we note that consumption prices increase for all households. In real terms, consumption prices decrease only for African households as the economy-wide price index increases by more. In contrast, all other households experience real consumption price increases.
The net effect of these nominal income and price changes is summarized by equivalent variation, which suggests that the overall impact on welfare is mildly negative (-0.0003%) as the percent increase in nominal consumption is insufficient to reverse the negative effects of consumer price increases (Table 10 ). African households have the largest positive welfare effect due to the large increase in nominal consumption relative to the increase in the consumer price index. Finally, all other population groups experience declining welfare, with the worst affected being the Asian households.
Poverty and inequality effects
Up to this stage, the CGE model has given us post simulation impacts on consumption, prices and welfare but we have not yet exploited individual variation at the household level. After applying the CGE results to the household survey data using the procedures described earlier in the methodology section, standard consumptionbased poverty and inequality indicators are reported in Table 11 . According to Table 11, 53% of South Africans were poor in 2000 according to the lower bound 'cost of basic needs approach' poverty line of 3864 South Africa rands per year in 2000 prices. The poverty gap was 25% while the poverty gap squared (severity) was 15%. According to Table 11 , it is clear that poverty affects mainly African households and to some extent Coloured households where 61 and 36.2% respectively are classified as poor. Poverty is very low among Asian households and virtually non existent amongst White households at 0.1%.
The impact of increased agricultural protection with indirect tax adjustment on poverty is captured by changes in the poverty indices reported in the last column of Table 11 . The changes in poverty are largely driven by changes in the consumer price index and changes in household consumption. Using the percent change in average head-count index of poverty measure, the results suggest that the impacts on poverty reduction are very small. Urban households shoulder the highest poverty burden. This is largely because of their higher dependence on food consumption (whose price has risen due to protection of agriculture) and lower participation in agriculture labour markets. Poverty levels for rural households remain virtually unchanged. Poverty increases slightly more among Asian households, followed by White and then Coloured households. While the increase in poverty for Asian and White households is due to declining income levels, the increase in poverty levels for Coloured households can directly be traced back to its higher consumption share of foodstuffs. African households are the clear winners as they experience small declines in poverty.
Conclusion
Recently, there have been increasing calls for developing countries to use provisions for SDT to increase agricultural protection. This paper explores the effects that a higher tariff on agriculture imports could have in South Africa. The paper has argued that although this question may be hypothetical in the sense that it is not based on the submissions of the Contracting Parties to the WTO Secretariat, it is of broader relevance to developing countries that may be contemplating the use of SDT provisions so as to better achieve their developmental objectives from multilateral trade reforms. To address the question, the paper has used a top down CGE microsimulation model for South Africa. Policy makers should be aware of the production, labor, income, welfare and poverty implications of increased agricultural protection in the context of their negotiations with the WTO and other bilateral FTAs.
The model predicts that increases of protection of agriculture products have a negligible impact on gross domestic production. Overall, imports and exports fall while real household consumption drops. The overall increase of import prices leads local consumers to demand less imports. At the sectoral level, sectors are impacted according to the share of agriculture in total inputs. Wage rates generally evolve more favourably for African and Coloured workers because of their relatively higher shares in agricultural wages. Overall, income changes for the aggregate household are very small and so are the impacts on poverty. Poverty increases slightly more among Asian households, followed by White and then Coloured households. African households experience reductions in poverty.
There are some caveats to be aware of when using the results of this study. First, the SAM used has only single agricultural sector. This brings with it some inherent biases especially if there are significant differences in production behaviour within disaggregated agriculture sub-sectors. Second, the paper has used applied tariff rates and this may introduce aggregation problems. Third and finally, it should be noted that a multilateral Doha Development Agenda agreement on agriculture will likely include removal of export subsidies, tariff reductions and some domestic support reductions, for many other countries. These will impact on export and import prices faced by South Africa and will by themselves have some household and welfare effects. The modelled scenario in this paper assumes that other countries make no policy adjustments, that is, the small country assumption is maintained.
Notes 1 van der Berg et al. (2005) have recently presented evidence showing that that poverty has sharply declined in the last few years largely as a result of increases in social grants, which have significantly alleviated poverty. However, they agree that poverty levels are still very high.
